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INTRODUCTION 

The Se ee Saauetey - neces ived as one’ of our country’ 8 
moat essential. industries,-and- this: position has been achieved through ite. 
primary. function.as.a. source of supply of special fuels and chemical raw 
materiale. When coal is carbonized at high temperatures in slot- type coke 
ovens in, the.absence.of air, -1t:- decomposes’ into two main’ products - coke 
and crude sas. Of these, the more important is coke, a herd, strong, 
porous ,gqlid that ‘pemains - in-the-oven after thé’ volatile matter in the coal 
has been driven out by heat. , The hot crude gas carries with ‘it’ all” of the 
coke-plant products except coke and has ‘a complex composition in the vapor 
state. .Its processing, to'produce the four principal coproducts of coke 
(tar, ammonia, light oil, and gas)’, is accomplished by preferential .conden- 
sation and absorption, Although the principal coproducts of coke - gas, | 
tar, ammoria, and crude Light oil - are of secondary importance, their. 
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Figure 2. - Trends in cost of coal and value of coke and principal coproducts 
per ton of coke produced. 
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Figure 3. - Trends in receipts per unit for the principal refined light oils 
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and other products at oven coke plants. Figures for tar, light 
oil derivatives, and sulfate represent cents pér gallon and pound 
respectively; for surplus gas, cents per M cubic feet. 
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- Trends in yield of the principal coproducts of coke per net ton of 
coal carbonized. Figures for light oil and ammonium sulfate equivalent 
represent average for plants recovering these products. 
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many and varied uses have established their essentiality to all American 
industry. The greater markets for products made from ammonia, crude light 
oil, and tar created during..and since World War II stimulated manufacturing 
interest, and coke-plant operators have strenuously engeged in developing 
special technical processes, equipment, and operating technique to sconon- 
ically prceduce these commodities. In view of these developments, this re- 
port has been prepared to show the trend in production, sales, values, and 
yields of all products except coke and breeze for the: period 19i9- 1947. 

The following discussions and compilations concern products‘ recovered at 
coke plants proper and do not include finished products obtained from raw 
materials originating at coke plants but produced in fin&l’ form by chemical 
manufacturers. No attempt is made to review the many scientific and tech- 
nical improvements made in coal carbonization during the perlod under’ study. 
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SUMMARY 


The available supplies of the coproducts of ecke (gas, tar, ammonia, and 
' erude light oil) are more or less fixed by the activity in the coke industry, 
and the relative outputs of coke and the principal coproducts are approximately 
parallel, Recovery at the coke plants of the coproducts and individual com- 
pounds made therefrom represents, to the operators, a source of revenue and 

a means of reducing the cost of converting coal to coke. Although production, 
and consequently gross financial returns from the sales of these products, has 
increased substantially since 1919, the revenue obtained through the sale of 
the coproducts has not been proportionally as great as the rise in the cost of 
coal and the reported value of coke. As shown in table 1, the total value of 
coproducts of coke sold in 1919 was equivalent to 28.1 percent of the value 
of all products; in 1929, it had increased to 36.7 percent, but since that 
time there has been a definite downward trend, and in 1947 it amounted to 
only 23.2 percent. The coproducts values in 1947 were only 37 percent higher 
than in 1919, although coke value had increased 67 percent and the cost of 
coal 70 percent. This is shown in detail in table 2, which indicates the 
shifts in income from the different products. In 1919, ammonia in the forms 
of, sulfate and liquor supplied the greatest income, mainly because of the 
high unit value prevailing at that time. Coke-oven gas assumed leadership 
over ammonia as the principal source of revenue (outside of coke) in 1921, 

& position it has maintained since. In evaluating the significance of this 
‘change, it must be remembered that before 1920 most of’ the coke-ovenh gas was 
used as a metallurgical fuel and was credited to the ovens at a very low cost. 
About 1921, the trend toward the use of coke-oven gas for supplying base-load 
city gas was indicated by the larger average price returns for this product. 
Light oil and its derivatives forged ahead of ammonia in 1929 as a source of 
revenue. The decline in revenue from ammonia sales since 1920 is due to the > 
remarkable expansion of synthetic plants, which produce ammonia from hydrogen 
and atmospheric nitrogen. The income from tar has increased markedly since 
1920, not only because of the higher unit value but also because of the de- 
cline in the use of crude tar as furnace fuel and the increased sales of this 
commodity on the open market. 
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TABLE 1. - Relationship of value of coproducts of coke sold to value 
of all products used or sold by_coke-plant operators 
|  T Value of | - Value of Percent of 


oproducts - { all products coproducts to 
; used or sold 


paees : yte T $226 423,429 
phe 2 ee eee ee casees. | LOZ 802,507 1 .315;519,863 
NOES. dvsSuisveeedeesaey LA0S50(5591e |  44G,2TS, ONT | 36.7 
1934. .ccccececccccsvee |- 92,865,828 | 257,948,003 36.0 
POD nctyaus veseveceee | 124,814,434 | 343,258,986 36.4 
DONO. wad eeaa wooee | 145,081,877 . 421,724,496 B44 
LD Leseecceseeeveveeee | 158,809,184 | 490,868,434 32.4 
LORS a scxaveeecanetvan 1a 10,900,409 | 571,142,055 | 31.0 
LUA cetuerats sagewees 1 tOls 929,100 623,209,061 | 29.2 
MOU Scot arisivientan be aise . | 185,995 ,2he | 686 ,910 ,035 | ST. 
LON ys wise tieerees's seoeee | 172,138,205 | 660,769,562 |. 26.1 
LONG yc awiiane aaware eee | 157,389,875 | 623,005,548 | 25.3 
10u7.... 2202 651 . 958,766,918 | 23.2 


TABLE 2, - Value of coal, coke, breeze, and coproducts 
a hem per_ton of coke produced : 
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compounds 
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MOC cane | DeOR. 2537 - 

"1934. cee. | 5.33 284 

1939. eee. | $.36 2341 
PONV is nein i} heed 364 
LK... | 5.53 | ee 
LOMO. .c06 | 6.18 | 348 
SE ewiese | 6.70 | +355 
i: eae (7.16! 32% 
1945..... '-7.45{ ° £356 
1 Ke) 8.17 | -361 
L947 .esiee | 9.60) 423 
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TABLE 2. - Value of coal, coke, breeze, and coproducts 


per _ton of coke produced (Cont'd.) — 


—* * ' Value of coke 
- Tar used, | Value of Breeze Coke breeze, and 
Year not soldl/ . “co oducts Se prodages, “coproducts 


rs ee $9.007 


DN a 4s cw ad vinta 9,286 
NES 6a y omind wikia - 8,355 
1 | Sa Cee a 8.378 
ATG cc anedeaekie 8.005 
LON cdeCeeasees 7.808 
5 os a re 8.393 
go oe eee 9.168 
i 9 TTT 
ROM cabecwwa eins i 10,2he 
TON. cakcuaeea ss 10.641 
LONOV tacen tends 11.552 
LS ae Pee | 14.362 


Does not include-value of tar :dis 

The trend.in gross value of _coproducts per ton of: coke, as nei in table 
2, is due principally to changes in unit prices. Table 3 shows the substantial 
rise in unit prices of tar and surplus gas and the decline in prices of ammonia, 
benzol, and toluol. Although benzol prices have declined since 1919, income 
from the sale of this commodity has increased substantially in recent years 
because of the shift in production from motor benzol to the industrial grades, 
which command higher prices. Pricés of toluol fluctuated from 38.6 cents per 
gallon in 1929 to 19.4 cents in 1939; solvent naphtha and xylol remained fairly 
constant during the period under review, whereas crude naphthalene, after de- 
clining from 2 cents per pound in 1919 to 1.3 cents in 1934, increased to 3.1 
cents in 1947.: The greatest decrease in price of any of the coal products 
since 1919 has been: for: ammonia in. the forms of sulfate and liquor, which 
declined more than ci percent vai 1h PenCOns, Renpeets rears 


As indicated: in table 4, the average yields of tar, ammonia, and light 
oil per ton of coal carbonized increased in the period between the ‘two world 
wars, whereas the yield of. gas declined, The gain in yield of tar , ammonia , 
and crude light oil was due to the more careful selection of coals for co- 
product yields and improvement of apparatus. Better oven design has reduced 
the gas needed for underfiring and the increased use of producer and blast-. 
furnace gas for heating ovens released more surplus gas for distribution. 
Thus, the quantity of surplus gas made available increased from 5.38 MCF per 
ton of coal carbonized in 1919 to a peak of 7.09 MCF in 1939. Although de- 
clining somewhat from that figure, in recent. years, it-has remained well over 
6 MCF per ton of coal charged in spite of the decline in total yield of gas. 
Beginning with World War II, the upward trend in yields of all products was 
halted, This may be attribyted to the deterioration of.old ovens, poorer 
quality of coals charged, and to ‘the higher carbonizing. temperatures and 
shorter coking periods that have been employed by.coke-plant a aaa gen- 
erally, in order to obtain ee of coke, - 
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COKE-OVEN GAS 


Coke-oven gas, second to coke, is the most valuable product of coal carbon- 
ization if judged either as & source of income or in calorific value. Coke 
ovens are by far the largest producers of manufactured gas in the United States 
and are an important factor in the dietribution of gaseous fuel to affiliated 
and neighboring industries, public utilities, and communities. Adaptation of 
high-temperature slot-type coke ovens to the needs of city gas manufacture 
led a number of companies to install batteries of coke ovens to supplement or 
even replace their coal- or water-gas plants. The number of ‘plants owned by 
city gas companies increased fram 9 in 1919 to a peak of 23 in 1934. ‘The de- 
velopment of long-distance (1,000 miles and more) pipe lines for transporting 
natural gas, however, has materially affected the position of coke ovens as a 
source of city gas, and a number of plants have been abandoned because of the 
substitution of natural gas for coke-oven gas. Thus,, the number of coke plants 
owned by city gas companies declined from 23 in 1934 to 13 in 19h7 . 


Most of the oven-coko plants supplying metallurgical coke are operated in 
conjunction with steel plants, and a large proportion of the gas is used in the 
steel plant for heating purposes. There are, however, a few steel-plant ovens 
that make more gas than they can use and therefore sell some of the surplus to 
city gas companies. In 1947, 22 furnace plants supplied 54,353,415 MCF, or 
32.4 percent, of the total quantity of coke-oven gas distributed through city 
mains. 


Since the early 20's, a number of coke plants have increased their income 
by heating the coke ovens with low B.t.u. gas, blast-furnace gas (100 B.t.u. 
per cubic foot), or producer gas (130 B.t.u. per cubic foot), thus releasing 
a greater proportion of the much higher-value coke-oven gas (550 B.t.u. per 
cubic foot) for sale to the city distributing company, This is clearly indi- 
cated in table 7, which shows that tho proportion of coke-oven gas used to heat 
the ovens dropped from 51 percent of the total output in 1919 to 37.6 percent 

in 1929 and since that time has remained fairly constent. 


The income fran surplus coke-oven gas accounted for about 50 percent of 
the total revenue derived from the sales of all coproducts since 1921 (table 
5). The total value of the surplus gas sold or used by the producers increased 
from $16, 650, 195 in 1919 to a record of $112, 008 007 in 1947. As shown in 
table 3, the averago unit value of surplus coke-oven gas increased from $0.086 
per M cubic feet in 1919 to a peak of $0.191 per M cubic feet in 1934. The 
average unit value of surplus gas is governed largely by the proportion of gas 
sold for distribution through city mains, as this gas always commands higher 
prices than that which is used under boilers in steel or affiliated plants. 
For example, the average unit prices for each of the groups classified in 
table 8 were the highest on record in 1947, but the composite or average unit 
value ($0.189 per M cubic feet) for all surplus gas was lower than the 1934 
figure of $0.191 per M cubic feet. However, nearly 47 percent of the total 
quantity of surplus gas available in 1934 was distributed through city mains, 
whereas only 28 percent was so distributed in 1947 (table 8). 
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TABLE 5. - Relationship of value of surplus gas sold or used by 
coke-plant operators to value of all coproducts sold 


. Percent of 
Value of total]. value 


surplus gas Value of all from 
Year . sold or used surplus 8 

1919. scccocecccrece| $16,650,195 | $63,727,790 26.1 
TO OU sod ste ciaele- anes 19,78, 9h7 103 802,507 | 48.0 
O20 Vsssceweweccecs|  O4,304,270 163, 675.5 571 51.5 
193 ewes dsdesesas.| “99,259,039 92 ,865, 808 © 63.8 
phe cls Peer eer a aera 71,876,455 124814434 57.6 
LhO..cceccessecess| 81,402,047 145,081,877 56.1 
Lh lecsccvcccscesee| 85,040.,609 158 ,809, 18! 53.5 
LOND ie ie deewsedeec | 00,023,007 176,932,465 50.2 
1ONS cease ees sesees! 68,620,185 181,929,705 48,7 
LOM wexsceevcceese| 94,122,400 185 ,995,2he 50.6 
ION) se saesyeveenees |. (07,145,022 172,138,205 51.0 
ING vacwsuseeeewee at. 3, "18h ,679 | 157,389,875 52.9 


INT osesssessserese| 112 008,007 | 222,093,651 50.4 
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i hos > ee 192 ,824 ,o94 28.4 | 71.6 
1924......] 301,203,853 | 21.8 | 6.2 
uo /° nee 507 , 590,579 31.6 59.5 oN | 4 
ioc! eee 309; 571,357 46.6 30.7 | 9.5 - | ie 
1939.0 +) 433,711,290 | 33.4 54.9 66° ib. * Ge 
TONG: srs s 523,640,555 | 29.0 58.4 7.0 5.6 
ike |) 554,126,449 | 28.8 59.6 ts «45.9 
AOR oiea a 585,455,085 | 29.0 57.3 . a Ce ok 
oe a 592,275,378 | 28.7 583 | 67 +) | 6.3 
LOWE iso's u 621,161,611 | 27.4 62.0 | 4.8 5.8 
I ciasee 554,253,412 | 30.0 58.5 | 5.8 5.7 
ee 480,489,586 ! 32.7 763 | 6.1 5.9 
es 592,945,300 | 28,4 4 ct | 6.4 | - 6.5 
1/ Included with "Sold for industrial purposes.’ 
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TABLE 7. 


- Disposal of coke-oven gas, percent 


| Burned | Surplus sold! 
in coking or ueed | 


Year { 


a a = 


TABLE 8, 


M cubic feet) 


through 


city mains 


otherwise 


' Wasted 


PRP RP RPP PRP PPD 
VO FFONNUWANIOA 


me a a 


- Distribution of surplus coke-oven gas 


TABLE 9. - 


Dis 


At mer chan 


Under boilers used by Pp Sacer 


plants 


Quantity 
aT _Value 


At furnace 


Tin Cs. F508 


sal of surplus coke-oven gas b merchant and furnace plants 


plants 


Quantity 
jAvereg (MCF) ae Average 


rte a a (1) (1) 
(1924,. ‘Bae We ese tes ae | 21,064,637 | $1, ae a $0.064 
1929. 7 369,668 546,457 | 07k | 12,136,834 735,870 066 
1934..| 8,896,526 | 560,481 | .063 | 20,427,480] 2,313,092 | . .113 
1939. 5 958 426 417,313 .070 22,756,440 1,549,829 068 
19h0.. 8 ,222 ,236 647,596 | .079 | 28,276,167] 2,000,732 ,O71 
1941.. 9,910,551 721,781 | .073 21 "49k, i. eee 643, ’ 878 .076 
1942... ! 12,254,649 948 ,2h2 .O77 27,521,412] 2,379, "821 086 
1943..! 9,944,508 | 7127530 .072 | 18,684,340 | 1,605,306 086 
1944... 6 ,801, ,eou | ‘590,472 .078 23,310,129 2,115,379 .091 
1945.. 5 85h. 028 j 493,849 | .084 26, ,207, ” 875 2,604,501 099 
1946... | 6,750, 703. | 747,900 ; .111 22,723,110! 2,559,301 .113 
1947..! 7,521,967 _! 797,611 | .106 | 30,435,386| 3,679,689 | _.121 
In steel or affiliated plants (used by producer) 
919. - 
192k... - - - 187,370. 883 | $21,007,607; $0. 112 
1929. . 969,959 | $154,715 |$0.160 | 301,195,506, 31,746,789 -..105 
1934. 741,81 81,777 30 1-308, 974, aio | 10 ,920 ,087; .092 
1939. 6,416,013 566 ,038 O88 | 231,474, 681 £3,735,008 . 103 
19h0..| 7,934,172 Tie soot -090 ; 297,956,563 | 30,459,33 . 102 
1941... 8,042 ,159 731,947 -O91 ; 322,409,841] 33,716,933 105 
igke 11,748 ,935 956 ,815 .081 | 333,179,969} 34,641,1 - 104 
1943..] 13,767,606 {1,105,330 080 | 342,892,472] 35,310,16 . 103 
lohh., | 13,122,419 {1,264,546 .096 | 371,820,695] 40,681,87 .109 
1945..} 10,700,637 {1,035,529 | .-097 | 313,593,584] 35,939,07 “1eh5 
1946..| 6,609,132 8h2 374 al2T | 258,936,579) 30,329,7 .117 
19k7..| 6,735,333 925 ,B72 -137 | 341,587,637} 47,609,479 . .139 
1/.. Included with “Sold for industrial purposes. 
2878 Pons ae 
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TABLE 9.. 


From acres plants 


Cont'd.) . 


Distributed through city mains 


| yr Quanti ty 
Value Average MCF ) 


- miSpose. of surplus coke- oven gas by merchant and 
furnace lants 


sold . 
From furnace plants 


Year Value ' Average 
1919 aie, op 450 o7, 631,619} $0.164 | 2/8,215,637 $940,134 | $0,114 
1924... 47,224,266 | 20,077,733 425 “18, »452,601| 3,408,683 185 
1929. I5 93h, 4ug | 38,344,102 331 bh, ,626,472 | 8,650,530 194 
1934. 116,679,201 36,772,872 S15). 27, 628, HB | 6,152,703 223 
1939. 107 , 542,354 | 34,835,122 324 37,334,219 ~ 8,056,248 .216 
1940.. | 110,869,308 | 35,306,372 318 40,818,963 | 8,625,520 seki 
1941..! 113,804,836 | 34,611,865 304 45,941,617} 9,496,932 -207 
192... | 120,185,225 | 35,854,767|  .298 | 49,345,319] 9,927,667 | .202 
1943... ! 117,690,158 | 34,444,537;  .293 | 52,098,783 | 10,149,673 195 
194), 116,613,951 | 34,707,240 298 53, 699, 9541 9, "987, 614 . 186 
1945.. | 113,585,983 | 33,866,855 298 | 52,592,392! 9,665,230 - 18 


107,982,090 | 35,555,286| .329 | ho,ase,ha1| 9,373,412 L -190 


19N7. «| 113,512,038 | 2,273,402 2372 54.353 ,,415 |. 11,755, 723 2216 


For industrial purposes (sold) 


919. 0, 504 27 $429,000} $0.050 | 129,556,733 | $7,049, p0.059 
192h, 6,074,684 | 2,280,881 2375 | 12,486,373) 1, 281 ,030 | — .103 
1929, 12,907,233 | 2,405,809]  .186 | 13,450,458] 1,719,998 128 
1934. 9,000,216} 1,325,989 147 T ,222 ,527 1,131,838 .157 
1939.6 1h’ (569, 173 | 1,898,750 130 ee "659, 98h 618,333 | 107 
1940, 17,392,923 | 2,386,297 .137 12,170,223] 1,263,855 ~104 
1941... 19,299, 386 2,816,749 146 13,223,926 1,300,524 .098 
i9he,, 19,133,279} 2,904,180 <392 1 12,066,207) 2,211,121 100 
1943.. 19,940,427 | 3,199,759 -160 | 17,257,080} 2,092,883 ; ~—.121 
19h}, 21,218,839 | 3,099,694] 146 | 14,584,373] 1,735,579 .119 
1945. 17,340,080! 2,304,854 #335 1h, , 378,833 | 1,837,133 128 

, S,003 20 . 13,222,573} 1,772,772 | 134. 
@ 053,139 18,091, 347 2,413,112, i217 


and "To public service corporations." 


2878 Pa ae 


zed by (501 gle THE OH weTATE UN VERSITY 


-T. CG. 750% 
COKE-OVIN TAR AND ITS DERIVATIVES 


Crude coal tar. - High-temperature were oven tar is a black, eather 
thick, viscous Tiquia at ordinary temperature and is composed of a mixture 
of many different compounds. It is supposed that high-temperature coal tars 
contain over 200 definite chemical compounds, of which a far smaller number 
have been separated in pure condition and identified. In the early days of 
the oven-coke industry in the United States, most of the crude coal tar pro- 
duced was used in its crude form by producers, mainly as fuel for -open-hearth 
furnaces, with relatively small quantities used for boiler fuel and for other 
miscellaneous uses. Precise statistics on the disposal of coke-oven tar were 
not collected prior to 1929. The expansion in carbonizing capacity dur ing 
and immediately after World War I greatly increased the production of tar, 
and several companies operated solely for the purpose of processing tar and 
marketing the products. In general, each of the processing companies oper- 
ated distilling plants centrally located with respect to sources of tar supply. 
In the latter part of the 20's, some of the coke-plant operators began to 
partly refine or "top" their tar, and by 1929 over 43 million gallons were 
processed at coke plants. In this way the tar acids and other distillates 
were recovered and sold, and the resulting soft pitch was utilized as fuel. 
As the markets for tar products expanded, the quantities of tar refined by 
producers or sold for refining to other purchasers increased steadily, and 
the proportion of crude tar burned as fuel diminished. Thus, the percentage 
of crude tar burned as fuel declined from 51 percent of the production in 
1929 to £i percent in 1947, During this period, the proportion refined or 
"topped" by coke-oven operators increased from about 6 percent of the total 
output to 27 percent, whereas sales of coke-oven tar to independent tar re- 
fineriés increased from 42 to 51 percent. 


Coal-tar derivatives. - The principal commercial products obtained by 
coke-plant operators are tar acid oil and creosote oil. Roughly 60 percent 
of the crude tar processed remains as pitch. The disposal of large quanti- 
ties of pitch has always been more or less a problem to the coke-plant. oper- 
ator and it is usually used as fuel. This accounts for the small quantities 
sold, as shown in table 12, Creosote oil, @ tar distillate having a boiling 
range from 200° C, to 355° Cc. and used mainly for impregnating wood against 
decay, is the most important tar derivative produced at coke plants, account- 
ing for about 55 percent .of the revenue obtained from the sale of all tar 
derivatives. Although the quantity of creosote oil produced by coke-oven 
operators has increased sharply in the last decade, only about one-third of 
the total United States' production is recovered at coke ovens, as the bulk 
of the production comes from independent tar refineries. Beginning in 1941, 
the Bureau began the collection of statistics on tar acid oil, phenol, and 
cresols, but as there are fewer than three producers processing the tar 
distillate fractions for the recovery of phenol, cresols, and cresylic acid, 
figures are not publishable. Statistics on the output of tar acid oil, how- 
ever, have been ‘published since 1941 and are shown in ila 12. 
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TABLE 12, - Coke-oven tar refined by producers and creosote oil, 
: tar acid oil, and pitch-of -tar recovered 


Creosote oil 


an Fae Sold > i oe 
' Average. - | 
Tar refined, Produced, Fae] value per 
Year pallonsl/.- gallons Gallons gallon 
To) herp pane a. at se te) 1 tee eee 
2) és (2 me i) | (2) =" 
W923 sic es Sieew te Ros 019, 02h | 3/26 ,730,126 | 23,938,431] $0.096. 
LOSS i440 a eieiaies 36, 343 , 769 12,408,010} 5, "500, 485° 083 
5c. See ee 111,782, ° 843 19,455 ,849 | 13,573,393 108 » 
LOBOS wees eee n 151,545 ,371- 29,600 »468 | 17 722, 398 .110 
Bc caGawes . | 184,197,206 | 40,332,579 39,235,206|° - 117 
TON ised & axe eee 19h, 692,227 | ho. ,219 ,837 | 4o, 60h. 985 119 
TONS cy sewaanes 20k. ’ 627, 996 | 43. 552,772 Te) 620, 590. .128 
Lata dcun eas 200, 9570, 084 43°779,321 he oly 697 » &. 280 
TOU Ds na 34s x 178, 575,329 ! 36,831,149 34,933,338 124 
DOUG on sealed « | 155,061,221 31,122 ,825 | 29,538,178 127 
GONG. + cxscas OR 2473, °652 | ho,k98,217! 39,4h9,817|  .160. 


‘S$ 


old 
; Average 
‘lvalue per 


| 
. - | 195,795,142; 9,874,194 

1939. (2) (2 - | 430,828,382). 4,216,231) .003 — 
19h0. (2) (2) - 614,079,900! 3,486,860} .003 - 
1941..../11,675,741/11,794,218 | $0.115 |. 728, 2h, 354 | : 00h 
194h2,.../17,921,998)11 530; ehh 0137: |1,276;315,027| 17,168,710}. | .907- : 
1943....| 15,165 ,320)15,160, 304 .131 = |.1;334,;506,205}| 62 Ol. O07. ' 
1944, ...) 13, "432, 236;13, 40S, 255| .118. {1,338;449;0111105,328,800} -.005 
1945....| 13,800,408] 13,657, 097 6114 £15173;279,682} 17,089,181) -.005 
1946....| 12,953, °198113, 270,3601 .122: !1: Fa. 005 
1947. ...|13,201,290/12, 927, 441 sa 17’ ; 


oRnERe tar topped. 
2/ Data not collected, 
3/ Includes an undetermined amount of road tar. 
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TABLE 13. - Production of crude coal tar from all sources, gallons 


2/ Not available. 
3/ Included with coke-oven tar. 


authors; 1942-47, Bureau of Mines. 


CRUDE LIGHT OIL AND ITS DERIVATIVES 


Medium- and Percent 
Coke — Retort low-temperature from coke 
Year tarl Total ovens 
LOLI. cacee 200 SCO 9139 Pel oF 3 2 A) Oy 160 oy ae 
192K. eee eee 53,000, (2 475, o7k, 326 88.8 
1929...6-| 680,864,366} 56,000,000 (2 736,864,366 | 92.4 
1934.00. 408, ,710, 314 32 ,000 ,000 (2 Aho, 710, "314 92.7 
1939 see 60 554. 406, »216] 20,000,000 (3 574,406, 216 96.5 
1940.22.22] €73, 286,517 22 ,000 , 000 (3 695, 286.517 96.8 
1941. 2.00 70k. 149,468} 22,000,000 (3 726,149,468 97.0 
1Ghe. ween 740, 175,619} 21 5091, ’ 829 (3 761,267, "448 97.2 
1943....6-] 738 "166,968 19, ”Bh8 868 (3 758,015, 836 97.4 
1944,.....| 767, "807, 171} 19,719, "133 3 ,893 , 646 791,419,950 97.0 
IOUS. weees 696, 5307 312 19, 836, 840 3,200 ,332 719, 344 ,483 96.8 
1946,...6.| 596, 368 »745) 17, "464 9392 1,931,688 616,264,825 |. 96.9 
1947. cece 736, 174, "480; 14, 995, "OTk | 2,168,077 | 753,338, 631 97.7 
919 and 1929, Bureau of the Census; 152 and 1934-41, estimated by 


Crude light 011 is.a term used in the coke industry to designate a 
mixture of products derived from the coking process, the boiling points of 


which do not exceed 200° C. It consists principally of benzol, toluol, and 
their homologs. The ‘general method of recovering crude light O11 in the 
United States is by scrubbing the coke-oven gas (freed from tar and ammonia) 
with a petroleum oil generally called "straw o11" or benzol wash oil. Between 
90 and 9 percent of the "total light o11" produced in coal carbonization is 
recovered by scrubbing the gas, less than 5 percent, is found in the tar, and 
the balance passes out with the scrubbed gas, The yield of crude light oil 
per ton of coal carbonized increased notepsy between eed and 1939 but since 
that year has declined steadily. 


Since World War I, when the recovery of light-oil sacks became an 
importent part of the coke industry, there has been considerable variation 
in the.demands for the various kinds of products into which crude light oil 
can be refined. Table 18 shows the trend in the relative. yields of the 
light oil products. The need for explosives in World War.I, stimulated the 
demand for toluol and benzol, and ae coke ovens were the only source of 
these important chemicals at that time, the output from ovens increased 
Greatly. After the war, the demand for toluol for the manufacture of ex- 
plosives: diminished, but the demand for benzol for blending with gasoline 
for use in internal-combustion engines increased because of its high "anti- 
knock" properties, and the greatest proportion of the crude light 011 was 
refined into the "motor benzol" grade. This practice was employed until 
the beginning of World War II, when the requirements for pure benzol and 
pure toluol (essential raw materials in the manufacture of explosives, 
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synthetic abhor aviation gasoline plastics, and other war materials) 

- soared to unprecedented levels, thereby curtailing the production of motor 
benzol. In World War II, coke. ovens were not the principal source of toluol, 
as tochnological developments in the refining of petrcoleim enabled this coun- 
try to obtain most of its toluol from petroleum; coke ovens supplied only 
about one-fourth of the total requirements. After the second world war, the 
production of tolucl dropper sharply to prewar levels, whereas the production 
of aniline, phenol, styrene, and cyclic intermediates generally continued at 
_ the wartime pace, and production of industrial benzol, the essential raw ma- 
_ terial, continued at an extremely high rate. Table 3 ’ shows the trend in the 

prices "received for the light-oil products since 1919, 


tephthalene is currentiy recovered at coke plants from the refining of 

crude light oil and of tar and fram the final coolers, However, as more 
_ than 50 percent of the naphthalene recovered by coke-plant operators is 

obtained from light oil, statistics on this chemical are shown with the 
-light oil derivatives. The amount of crude naphthalene produced at cake 
plants depends in large measure upon the price that this and related pro- 
ducts command. As a source of revenue to the coke-oven operator, naphtha- 
lene is of small consequence, but as a raw material for the manufacture of 
alkyd resins, dyestuffs, and organic chemicals, it occupies an important 
place. Table 19 shows the production and sales of this commodity and 
indicates the receipts per ton of coke produced. 


TABLE 14, - Coke-oven crude light oil produced, refined, and 
derived products obtained, galions 


Refined 
remises 


Produced obtained 


1919..eseeeee+| 93,604,122 (1) 92,046,906 
L9Ph. Le eeveeee | 128,956,955 125 ,580 ,743 | 100,928,015 
1020 was waeisats | 200 ‘50h, O27 | 2 194 ,882 ,679 | 163,018,085 
TOs wsacecaess | LES, "694,748 2 108,219, 46k 94,570,139 
1939 se socio eas 170,963,199 2 163, OWT, 167 | 139,805,191 
re 215 ,213 ,667 2.93 | 207,272, "LB 177,794,631 
1941. ...eeeeee | 231,358,897 | 2.90 1 225,294,298; 194,713 , 669 
1942........0.! 246,024,882 ; 2.88 | 241.854.1101 206,155,160 
LZ. .ccceeeee | 250,511,095 | 2,83 | 2h5, "893, o02 | 208, 1932, 084, 
19bb. ....ee000 |) 267,861,984 |. 2.87 | 259 Shh 535 | 222,436,683 
ae 245 ,687 ,253 | 2.84 | 234, "B02 »231, 202 669, 566 
L946. we ecee ee | 206,914 , 333 2.77 1198,593, "963 | 7A. 607, 226 
1947... sc ee ee | 254,978,463 | 2.75 | 2413379750 | 208,404) 180 
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cise - Trend in yields of products obtained from refinin 
~~ » , enue" dig : OLl at oven-coke lants, percent 


 Benzol * Toluo | ‘Kehoe oe | Other 
tel ee crude and: !crude and |Solvent | light oil 
Motor grades refined | refined ‘naphtha | products 
— bawweverees : Co eS a Re a Ci), *, (1) 
LOOK aris swine oes tas }, ....BE4. | Bs5 ag ake, 31 ae age 
1929, ss eesire eee | She 1° IB Took (Sy oh 357 3.4 
LOZ4 rte edsine ove} 46.2 20.0 | 12,3 2.5 PB ob. Bas 
1939 sr npavies 00.0 :188.6..1° "15.4., | 12,1 2.5 2.9 .| 348 
UDO. veveceegeve, | 48.8. Lashes” DB 2.7 25.~ 346 
TOE dkms + Whee. |. 16.67) 13.0 |. 3.4 in SOE ! 3.6 
TNA, wiwrhewwnre of 26-8 35.3 iz. db 39" of 2 3.8 
LOE. deste oeeed 30:6, >>, 5309 | 13-l | 3.6 § “Q.2.. | 3.6 
Db eres orton Felt “S064 “WG Pies Lee, wih BS 
1s 465 en reer | 123 | Boe ae Sie oP Be | Buon. Py 9Bse 
ONG, .sieiawes- va} 13.8 Sas. tS? B40 ie ee 
OWT wits, Kctooin ses Gx Gik > Oph, A 1 =} 93.0 2.3. |. 345 
ith solvent naphtha. 1 


TABLE '19... ~ Production iid sales. of naphthalene by céke-plant. operators 


. Average . “Receipts 
receipts. | per ton 
er’ pound! of coke 


‘=f 


e am 


! Producti on, 
une 


ounds: 


isioT 


Sovasechava tl: 0,349 269! 191 ,3 E 

1928. 330. seqeeetee | 8 391,968 | 8, 219, rae 128 ,208 -004 © 
1929. cavediawcieve | 20, 70L, 3001 29: 659, 367 320,272 006 
1938. TLL 102743271 | 1075007285 132 299} - 013’ 00h 
1939.ceescecsseces |. 48,460,171] 46,551,432 | 727,947! 016 017 
WhOsicseeseereces | 72,426,443 | 72°502°476 '1,2h8051; ° .017, |  , .023 
Sans Caeser 8h "oh6 ° 676 | 83 ,879, 396 1,522, 518; . © .018 | .026 
L9G: cus bieesn sects > 95;61257 | 95 039,639 }1,941,626}, . 020} 032 
1983; kates #4] 98,096,899 98,031,058 |2,088,829| . 021 | 033 
19M. een. rae 103 ,041 ,023 | 103,839,789 !2 5094, 596) MRO 4 > § 4032 
15 -revarenees eon| 875 OTT. 5299| 86,936, 517 12, 806,967, 021. 029. 

evovuctcebiees | TE, 605, 138} 71,769,750 | 11,602 5739): 022 } — .030 
Wr isiass chases a 98,378,875! 98,364,997 '3,021 152) OSL gOS. 
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In coal carbonization, sencnia ade cree 5 sree _— ite. water. BOlntion 
(ammonia liquor) or as a’ crystallized ammoniwm sulPats. --Yavally; about: ‘$57 
percent of the total ammonia recovered. in ‘the: ‘coking trecess--is-conyerted 
to ammonium sulfate ‘and ig sold.as a fertilizer material... Production a Cries 
coke-oven ammonia increased. Yaptdly in the. early 20's 5 rising from 93, 307 . 


ogee 


short tons in 1919 to 214,054 tons in 1929. The defy ésstor- that: ‘Polldwea- - 

the stock-market crash, in the fall of 1929: stopped new. oven cohstruction, bia 
and operation of ovena in existence was drastically: curtailed. -As a conse-._ 
quence, coke-oven ammonia production dropped eharply in the following: LOeyoar 
period, The gathering war clouds in 1939-made it necessary not only to atep | 
up coking operations but also té increase. the coal-carbonization capacity jn 
order. to meet the demand for coke and related products for military purposes. ” 
Output of coke-oven. ammonia increased rapidly in the ensuing years, reaching ' 
a peak of 236,226 tons in 19hk. “Although production ‘declined somewhat from 
this figure after the end of World War II, the shortages of nitrogenous. fer- 
tilizers throughout the world placed requirements at extremely high levels. . 
and output in 1947 was the highest on record in a peacetime year. In view 
of the rising demsiia for fertilizer materials, it is likely that output.of 
coke-oven ammonia in 1948 and. for’ several. years to- come will exceed the. ali-"" 
time peak of 19hk, re re 


wae 


°.@ we 
: 


Before and during World Wer I, coke ovens were the principal source of 
chemical nitrogéi in-the United. States (table 23). . This permitted coke-plant 
operators to obtain high prices for the liquor and ‘sulfate sold, and in ee 
ammonia gave the operators the: greatest incame of the coal chemicals; ‘in’. 
World War I,. the’ demand: far: 6xplosives gave the value of light oil and its 
derivatives "temporary leadership over ammonia, which, however, was ressined.. 
by the latter in.. 1918 and continued until 1921, when ‘the value of gas forged 
ahead of the ather coal chemicals, and ammonia began to decline, a trend - - 
that continued: until the end of World War II. This decline may be attributed. 


ee 


The pees ene ef the sonnet al ooen industry in the United. 
States has hadia profound effect upon, the price of ammonium sulfate. Up: fo-- tee 
1920, the price. ef nitrogén’ in ammonium sulfate and other nitrogen products: . 
followed the price set for ‘the nitrogen in sodium nitrate largely impor'tet- ---~ 
from Chile. The influence. of the synthetic products on the price of nitro~ oe ee 
genous fertilizers: is.shown-in table 24. ‘by comparison of the. ‘wholesale. ‘prices -. 
of a number of these: products since 1919. A unit. of: ni frogen,. Pd. pounds. tas 
taken as the basis for comparison, . ee 
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- Coke-oven ammonia produced at merchant and 
furnace plants, net tons 


a 


TABLE 20. 


Total . 


Total 


| pare a ey equi+- .| nitrogen 
Year {| Sulfate Liguor valent | Sulfate ; Liquor, valent valent | content 
1919,. | 22,978 |-15,977:1 21,722 | 249,174 22292 | 71,585. |+ 93,307 | 76,792 
192h.. 4h 48 15; 1998 27 ,235.| 401,615 8,517: 108 ,921 | 136,156 | 112,056 
1929.. | 110,639 | 21, BY 4g, 14h | 633,518 6 ,530! 164,910 | >1h ,054 | 176,166 
1934... 97,442 | 17,439 | 42, B00 | 2957280) 4;358| 78,178 | 119,978 | 98,742 
1939.. {| 101 800 | 16 131 ! 41,581 | 478,475} 8,001) 127, "620° 169,201 | 139,252 
1940.. 108,382 18-790 i 4s, ° 886 609,849) 9, 679 162, yL41 | 208,027 | 171,206 
1941.. | 111,512 | 20,569 | 48, 447 | 633,686 | 10,8201 169,242 | 217,689 | 179,158 
1942... 116, 1237 | 23,009 | 52,068 | 650,567 10, 919 | 173,380 | 225,448 | 185 ,544 
1943... | 111,787 20,313 | 48 260 69, 483 | 13,793] 176,164 | 224, 4ok 18%. yTOL 
19h. | 109 ,503 | 18 "989 "46,365 708,741 | 12 676" 189, ’ 861 | 236, 226 | 194, yh 
eae 105,799 : 17,338 43 ,788 658, ok | 10, 5269 | 174, "893 218 , 681: 179,97h 
1946..! 98,854 | 16,381: 41,095 | 544,898 8. ,611| Thy ° 836 "185, 931 | 153,021 
19h7.. 1 105, 167 i, 07H | 43, 493. 703,766 8, 644) 184 55386 228,079 | 187,709 

TABLE 2l. - Yield of ammonium sulfate or equivalent, as reported by by 


coke =plant operators 


Total recovered, ....esseee..-e-millions of pounds 
Yield of sulfate per ton of coal carbonized: 


Minimum average .reported.......+essseee-. pounds ‘h.O 
Maximum average reported....csccccsee coos dO, | 27.8 
At average plentl/: bias weds Se eedecieseeus. “COs 9 | 19.5 
Average for all coal carbonized2/., Ses eee GAO: 8 19.7 
Numbor of plants recovering ammonia,........ese60 7 : 82 
Number of plants recovering - | i ar 
Less ‘than 10 pounds per ton of coal....... er 2 | Taf, aE 3 
10 - 14.9 pounds..... gdedereut eats A Dcactareins oe 2} 1 4. 7 
15 Ade penaiees Serre rT oe 8 | 161 - :29 
20 = 21,9 DOUNISs 654s sewaeb wwe sees ed vacee ses 64 ut | * ee Lt eh 
22 - 23.9 pounds, COCO CE HOO OOOO REL Oe Sle rie ae i -13 ° ey | 25 F LL 
2k - 25.9 pounds. SEneson nee ne errr 15 19 | Wi 3 
26 - 27.9 pounds.. iar diecenuenehe ts 3 | 5 8 5 
28 - 29.9 BOLD. oa nenteateessegeresstetedres ts] ON sg 8%, By ds 
30 POUNGS OF MOF... .cecocdeccssececenes ee Oe es S - L = 


carbonized, 
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TABLE 23, - Production of chemical > ni trogen from all sources, net tons ~ 


Percent of 
total from 


Coke ovens 


| » All 2 other 


Total 


coke ovens 


be Ao eanderes 76,792 6 ,208 0 | 92.5 
Rebecca seas 112,056 | 17 ,586 | 129,642 | 86.4 
S960: Ki vied waveeeeas 176,166 | (142,713 318 ,879 | 55.2 
IGAA isekiassequaeans 98,742 | 157,959 | 256,701 | 38.5 
Le ETE eee ee 139,252 | 284,583 | 423,835 . 32.9 
WkO.cc.csecseasevew t 171,206 | 309,960 | 501,186 34.2 
SORE opiate iuie Gene 179,158 | 41k 620 | 593,778 30.2 
1Ghe ce sauedesnwaaen: 4 185 ,544 582,901 | 768 ,445 eel 
OOF baa iba shee | 188,701 . | 876,535 | 1,061,236 | te 
IGN. s ostq wees dees 194 414 { 1,017,993 | 1,212,407 16.0 
LONG -cccnade sees ese 179,974 | "881 ,092 | 1,061,666 | i Br. 
TORE csc ka veuwe , 153,021 | 70h, 152 | 857,173 } 17.9 
TOT vices cetuvednes , 1 187,709 | 1,181,366 1,369,079 1). 7 
Does not include organic nitrogen from animal and vegetable 


sources. 


TABLE 24. - Prices of selected nitrogen oa 


send 


/ Ammonium | 


| Anhydrous 
sulfate | 


ammonia 


Calcium 7 
cyanamide | Ureae/ 


Year 


eae | a/s. 50! 3/$3.88 (4) - «| ( 
2.99; 2. We ) sft 20 | = (4). 
B9CD i sanew seuss : 257. | 2.04 | $1.46 | 1.90 | $2.20 
1GZ34. ceceseceees oj 1.52 | 1.20 | 1.09 £720: t* 2681. 
DA welnias | 3.69 1.35 Le 3} 1.16 | 2.06 
BONG a icodiaens 1.69 : 136 4 1.09 | 1.33 » 1.96 
DO apiesimececex | 1.69 ! Lote 00. 3 1,48 +}- 1.80 
TONS occu Kadae as | 1.69 | oe 1.09 | 1:74 | 1.80 
TO acayiammns 4 LTS | 142 | 1.09 | 17h 1.62 
IGN .esccevecces | 1.75 L.Ae | 1.09 | ifs | As62 
se eer Teer ee beta: | 142 | 2 | Tee 33628 
ik Seernees , AT] Lae 62 | 1.80} 1.48 
IO ct nectawe reas 2.50. | LbO. % Th 2,20 ; 1.54 
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TABLE. 5s, 43 Beoduetion, “sales, “and value of ee trate at 


bs DO a pro el aeSEEY See sear ead SEO trae Dee a SENS Se NEST OY ET ES TS SS eS) tre mee 


oven-coky plants, by regions, net tons 


Middle Atlantic: | | 5 sesie eco 
Production,.....! 103,818: + 182,049! «337,079 | , . 186,183, _. . 219,438 


= ; 1919 _ “T in x25 1934 1 
New England; Por a a : | 
Production. ....., & 658. Ss 5171 18 252 | “31,888 | ny 
BO1668 ji 56 0ss%0! 4, 342: 5,885 16. ca. . 20,592! 21298 
Value of sales..! $382,838; $344,901 $666, 39h | $135, 559 $479,497 
AVOCRRGedsesene * ~ $88.17: $58.61 $39. Ae $21. 15... $22.51 


Sales. setae seees, 107 ,277| - 188. 647} 325,827! .. 190 095; .. . 281,938 
Value of sales... $7,927, 654 $8,811, 181 $12, 106,923 | $3,627, 1.66,|. $6,440,113 
HYSEEED St dievkinw! | $73 $h6, 71 | $35. Ol! . $19, 08 | $22, 84 
Ohio | a 
Production......' 76, ‘al 84 991. 120 jhog | sont AT 809! | . 76,954 
BALlOs..evcsevene! ~. “FO,510 86, 106) 116,216: ... 41 686... . 74, 786 
Value of sales..| $5, ote” "387 | $4,257, 287 "$4, 030, 285 | "$789 28, | $1, 692; G64 
Average.......| $77.33! $49.4 $34.68!  $18.8hi 7 $23.63 
Tllinois-Indiane: | | | 
Production, tenes 42,704 | 61 ,605} 115,464 | 52,875! 81,614 
SALES 5.663 0%vese'e eh 47, 248 | 69, 621). . 110,896 | - Ret 092 |. 78 ,4ke 
Value of sales $3; 673,122) $3,183,496: $3, ohs, 140 981 a4 $1,688 , 410 
pe ae $77. a 3 5, 73) $35.58 i sar aes #34" 50 
Lake Dock; a | a sci , , 4 
Productitn...... Df PSS Ioes Tah hol 31,650 pe Ss 175753} ~~", 173 
Sales.....e.. ou 6,568 : 13; 377, ~~. 28,099 18,528 | *' ** ‘23,329 
Value of sales. °° $566,150; - $697, 343; $1,340,745 | $377, rae ‘$466 ,562 
Average... i 3 $86.20 | $52. 13} $47 372 | $20, Moy" ‘$20.00 
Southeastern: 5 | sy, 
POE ob fe) 30,146! 87,126! 105,233 | by Nese ‘87 ,879 
SeLeeis ic iacaes 30,337. 91,771 103,201 ; sera! 217 08 9 
Value of sales... | $2,348, 2187 $4, 087 , HO’: $3,934,217 $1, se 53 $2; 126 , 549 
Average..e.ss: $77.40} $51.08, $36.12 | “$20. 32) gah te 
Western: — oe | hy 
Production. .....' 6,464" 10,334; 16,070 | as b161 ' 11,422 
Sales.sissssessi| 6,46! 20,258 15, 627 ; +4982: 10,132 


Value of sales. 
Average. gh Ree : 

Total: | 

Production. ...« oe] 


$82, jenny oa Nee oe 
16:614° 


272,152 | 46 (56h Ty, 157 | 392, 7122) | 580, 274 

278,746, 465,665} = 716,733 . 388,558. 576,951 

Value: of sales. Yaa 361,864 0, a) 248} hace 861,479 | $7; 501, ae $13, 153,642 
8 08 | 1 46 
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TABLE 25. - Production sales, and value of ammonium sulfate at 
oven-coke plants, by regions, net tons 


Predation. ..... _ - 22,497 | 21,337 20,247 |. 19,295]... 18,944 
Ss bessedess 21,930) 21,860 20 "198 19,603] ...... 475816 
Velue of sales.. $519, 086} $633,115! $577,473 » MASE ve $507,071 
 Average..ceeee "$23, 67 $28.96 $28.59 . $28 45 _ $28.46 
Middle Atlantic: . oo 
Production...... 347,501 356,220 362,351! | 358,76 369,200 
ules... MEIN] 352749! = 3587752! 3456817| 367,456]. . 3425123 
Value of sales.. $8, 738, 336 $9, ia” kok! $9,042,041) $9,673,971 $8, 581, 162 
Averege....... $24.76} ) $26043 $06.15; $26.33; $25.16 
Ohio: 
Production..... ‘ 101,174 | 113 , 566 | 111,791 108 ,801 111,326 
EURRMEELG cc cecnces 103 , 590 116,616} 110 "760 » OO 658). did ° 603 
Velue of sales..| $2, 506, 057 | | $2,929,372 | $e, 7hO, 824! $2,730,709] $2,705,217 
Average...... i) $k. 19, $25.12) $2h.75! $24.93 $2h 24 
Illinois-Indiana 
Production,..... 106 305 | 112,021 116,918} . .420;525). 135,794 
SHLOB ST. oc cccccss 10h, Siccyg 114 ,888 121,822] 120, "hye 127,209 
Value of sales..| $2,405,382! $2,777,100] $3,017,522| $2,999,223 $3,129,957 
PVOPAge... cee] $22,95| $2h.17 elle yg ae $ah.90! . $2.60 
Lake Dock: 
Production...... 26 » 03 | 26,383 | 27,810} £ Paste 25,408 
ae 24 733 26,536; 28 :19| 26,34n| == 28.987 
Value of sales. ae oe $69 ,330| $684,097! $653,011]. $607,836 
Average...... ss $24.11 $23.61]. . $2h.79|. $24.33 
Southeastern 
Production...... 99,074 | 99,310 110,319!.. .104,958/. 118,021 
Sales..... iawn 103 ,253 99 , 857 107,907| . .106,808}. 115,069 
Velue of sales..| $2, 792,766 | $2,734,857 | $2,893,510) $2,815,598} $3,051,128 
Average....e.. $26.66 B07 | 39 $26, 81; . $26.36]. $26.52 
Western: | ; 
Production..... 15,077 | 16,342 | 39,554 
TEE serve ccccecs 15,262 clk ae ao 39,155 
Value of sales., $399 , 842 $501.4 $1,246,112 
Average.......| . $26.20 26. e F 
Production...... 718,231 145, 198 766,804) ——-, 818, aba 
MP ais Cb dac80 726 , 504 756,569 ToL, 91a) | 774,025 776,962 
Value of sales. | #9, 876, 168 $17, 708, 646 |$19, 460 1205 $20,211, 666) $19,828,483 
Average... +. $2h..6 $26.05 $25.88} $26.09! $25.52 
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TABLE 25. - Production, sales, and'value of ammonium sulfate at 


posthoc ititodtetond) Beteibestnat atte) ERR eee se a enim ort ae nal Nera tires pe ieee meee See ele ed 
oven-coke plants, by regions, net tons (Cont'd, 


ew England: 


Production. .seee. imaemased Kase ~ 19,856 18,184 | 20,117 
UN hel a gies oe hiek 20,554 16,352. « | 20,098 
WAMMe- OF BIRO eck ii ckaian cer | $576 ,596 $531,459: $662,911 
GVOPER6 oigcdn sneak en daawee $28.15 $28, “a $32.98 
Middle Atlantic: 3 
PEGONOU Widivscc¥cadesdcaanaea 340,464 284 ,672 358 ,820 
2). Sena eae Deere ste ceceeeees | 372,783 282 | »H1 360, 126 
Value: Of 86108 i16id6se0s sc aeewe $9 , 423 , 454 $7, TTL, 871 | $11 ,801, 632 
‘Average... plenum atnes aeeie | $25.28 $27. Me. 2 $32. 77 
Ohio: | 
PPOGUAE ivi h csc tones uaaceas | 100 ,029 86,501 | 102 ,202 
BALES sicker aneed (idem aes aewinn | 98 443 88,009 |. 101 ,877 
Value Of GdleG.socicescecvicns | $2,408,150 $2,397,920 |! $3,258,170 
AVOTORO: iis sikcsee eee esens | $24.47 $27.25 $31.98 
Illinois-Indiana: ; . 
Production... cseceees sped Ts 129,379 110,122 133 ,816 
ee iyaess eawedbeneds | 133 ,035 111,038 | .. 134,062 
Vale Gf G6168e 5.5) kes veancnens . $3,298,657 $2,999,650 + $4,175,547 
RV OREER, cs 5 iswkau en ees et $24 .80 $27.01 | . $31.15 
Lake Dock: | 
PYGAUnt Ghia dees sisedewpee sa 25,132 | 23,052 = | 23,135 
BOE ce ope pidgin Swiseanes 24,757 | 22,104 | 2k ,703 
VALU6 GP GE166i:6s 69s sewn ue $625 ,513 | $836,887 i $1,027,216 
| PVONGRG ie ebcdecexeseweknwes $25.27 $37.86. . | 41. 
Southeastern: | 
Production...s.sse. sdgiccaaie ; 113,404 | 96,668. . 125,756 
SOLOS 6d $650 es Ted eeee eewed~ a? 115,001 96,570 . | 124 ,576 
VOLUG Of GOLOGs 6626.54664%00% rr $3 ,048 508 $2,740,961 $4,182 ,518 
AVOUERO < bn5 6c kos 050 sa SOs 26.51 23,38 $33.57 
Western: | : 
Bpotnetioiys spsicaeasiaas ate 36,029 Oh 553. | 45,594 
Se LT: ee oe eee ere er ite A 36,489 Sigel #4 46,807 
Value’ of 0166564045 oes Seews. | Blyt50,900 $745,995 «| $1, 616 807 
i BVOPABOs 5 cower nei pisniawenndse $32.14 $3454 
Total: 
Production. ccsssevsscees asepe's | | 
SALSGs wwcdows eoereeeveeereesesn ee j ) ‘ { 3 
Value: Of 6108.4 isu vsveseevanan | B20;53%, 078 $18 , 024 ,'763 | $26, 72h 821 
AUROGRG 5 i 5s via enéestiexel $25. 63 $28.07 $32. 90 
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TABLE 26, - Production, sales, and value of ammonia liquor (NH3 content) at 


oven-coke plants, by. regions, net tons 


119 122 ols 
Value of mi! 69,851. | $65,623 | $10,498 | 6,169 | $43 ;056 
me nee 166.71 | 150.04 | $88.17 | 50. 57 |.» $37.02 
6 Atlantic ; ray, eee: a 
Production......! hb) 3,525] 3,907 |. 527K. 70H 
ee ae aes. 441s | 3,630 3,926 5 a 4 685 
Value of sales..| $811,509 | $708,038 | $410,818 | $323,838; $335,971 
” sagen 183.68 | $195.05; $104.64 $62.05 | - $71.71 
fe) j ec ' 
Production...:..1 be Pye 2 3,792 | 5,590 | 4, 4.08. 4,784 
oT 3,572 | 3,992 | 54535 | 4,282 | 772 
Value of sales..; $730,250 | $715,606; $544,028 $260,339 , $323,083 
res AVETAEO. oes $204. 4h $179.26 | $98.29 | $60.81 ;;- 67.70 
inois-Indiana: | f 
Production...... ¥ 6,790 | 6,497 | 7 4S 3,060'1" = 3,398 
NS eres, 6,949 | 7,019 | 7,336 | 2,710 | = Sake 
Value of sales..{ $1,511,383 $1,288,151} $729,426 | $165,345-1. $218,858 
et Rtecses eee $217.50 | $163.52 43. | $59.69 |-°» $65.49 
e Do . i a4 < = 
Production. ..... 5,886 7 566 7;518 1 7,354 7,084 
SOLOS ioc onbesae 6 3325 6,049 F) 0 | 7,106 , Ts 
Value of eales..| $1,493,589 |$1,309,332| $765,578 | $397,081] $361,435 
4 Righter pevege ia! ee 36.1 1h} $216.45, $103.60 | 5.88 4+: $50.93 
outheastern | ; | Ria 
Protuction. «+... b O16 . 2,27h | 3,169 | 2, 5hb: 3,001 
en oe Js 3,961 2,279 | 3,169 | 1,369 | 2,958 
Value of sales.., $1,050,046 | $907 , 028 | $355,173 $77, oy - $198 ,476 
Pale Raa ie $265.10 | $202.46.) $112.08.) $56.67.| -° $67.10 
Western: — Cay : oe | | a 
Production...... | 178 293 | 259 | we a 
BRIGG 66 6sss av arie - ~" 
Value of sales who .. - 
Average.....- a . $145, 39 - ; 
Total: 
| 
Sales, .cccccsees, 25 ,823 | 358 4 “eT; 735 } 20 ,867 24,017 
Value of sales..| $5,692,950 gu, eae 13 : $2, 820, 802.1 $1, 1230349. 3, Meek Ge 
" é 


Average..... ni $220.46 | $195. 36 | "$101. vy 96 
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TABLE 26. - Production, sales, and value of ennonia liquor (NH3 content) at 


New England: 1,144 ' 1,116 | ‘ ‘1,040. 


1,196 
Production...... | ' Lone. 1,133 
PALOG: wisescucx 1,385 1,144 ' 60752 | $54, 770 $61,941 
Value of sales.. $54,111 $57,069; — $60,45 331 5h67 
Average....... $39.07 dadeea a "$52.3 $ 
Middle Atlantic: 4 70 4,816 447 
; tion, ..... 536k | 4 531 | picdsy * | 
leeieactwn with | whe! em yoo +50 
Value of sales. 391 , 7 7h 
AVOEPOZe..c.eee $72 52 | $74.45 $78. im $76.98 $ 
ve : 106] - 6,97h | 6,896 
ie ae ae 0886 | 6 »416, 6,279 6 399 
Value of saies..| $353,676 | $346,619 | $496) 1502 | me ae 
AVCYage....eee | $71.09 $70.98 $77.38 | $76.2 ; 
Tllinois-Indiana: | 3 916 5,678 
i‘ 5 636 | 5,383). °° 5; ; 
Value of salen, 305,141 ‘ P , 7-0e 60.27 
Average. eseaepe | $69.71 $70.34 me | $70.37 | $ 
Lake Dock: i 8 939 
| O40 9,574 9.225 , 
Production......! 7,812 9; | ibe me 8309 731 
Balad sie ceseses 1594 8,217 4 $631°659 | $500’ 93% 
les.. 379,873 | - $434,910 | $462,012; $631, , 
‘et ae g52'55 | Messcan| *Qissae | 880 
Southeastern: 6.025. 6,135 1 538 
duction. ..... 4 4h 5,600 , | , i 
cure | ggun’ten mer  gueh’8ig | guy5;ooh sopntter . 
Value of nelhine, F . 3 67.27 
Average. .s.si- $71.39 | $7.55 | aa $76. al | $ 
Western: : . 
PradnctilOhi.s < sas a 
BOLOB sc iwv.ces ses 
Value of sales... | ' 
AVETAZO. ccc cee 1 
Total: 
Production. ..... 28 ,469 0,004 
. | 31,938 32,327 3 
CUE” ee rere 26,125 ° 30,171 . 3” 7.| $2,407°h50 |$2, oi 785 
Value of-sales.. | $1,798,109 «$2,000,973 | $2,238, 3 nae 
pote ceases $63.93 | $66.32 |: $70,.08 | -$7h, 47 $63. 
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TABLE 26, - Production, sales, and value of ammonia liquor (NH; content) at 


oven-coke plants, by regions, net tons (Cont'd. ) 


New England: 


Prodlietl Ohi ci shaautetas ceswnieesees 567 453 
BALOG 54 cvesiseos aici gunerseys a atideecadaus pied 575 453 
- Value of sales ree pews s ia areaceSies era $22 ,639 $20,978 
AVOrage...sceee aieibcaxsiatediva aieraseies maar: -7| $39.37 $46.31 
Middle Atlantic: 
Production. secccecccces eb lsceeceuus | 4,240 3,903 3,817 
DALOS 64s iw ew chee eee ere resvvcvccrce ce 4 133 3,761 3,703 
Value of salos......... rer ere . | $254,696 $234,945 $234 ,733 
Average...... Site ui saree ea aie er | 62 $62. $63.39 
Ohio 
Produc tien ss icacsaswe te siesienss erie | 6,387 5,900 6,682 
Sales..cccccccess sintered was waeeen ; 5,674 5 5279 5, 94h 
Value of sales.....cccccececce, ares ! $350,912 $329,420 $378, 743 
AVOUARG és 60 caddeww ssa ieee wun sew P $61.85 $62.40 $63.72 
Tllinois-Indiana: | 
Production. ..ccccccccsece pawvemoe wae 3,748 | 3 ,066 3,144 
Sales... eorervoececn ocervsee eececenvecvoeroe eee 3,801 3,134 | 2,914 
Value of saleb..ccccceccccceccccs oe $210,952 $162 ,878 | $170,106 
AVOTERO hoiccce ose cessscakews sberaeeas $55.50 $51.97 $58.38 
Lake Dock: | 
Production. eeoveceecneecen @ecovce @ebecovrses | 8,531 7,811 8,430 
Sales...... CC oe Cede rece sereser eeerece | as 6 ,963 7,391 
Value of sales....ccocccccccccces soos | $45K,105 | = $420,924 $462 ,936 
ANGTOR6 2600s cu seaniantesseseeiexea $60.64 | $60.45 | $62. 
Southeastern: | 
Productions: 4 sis cesceeseedccasneeees 4134 | 3,837 3,192 
SALOB 660566650 Cus esewsen's rere re | 4 O48 | 3,907 3,214 
Value of sales...... bs Sauelan wiser’ Scnanes $262,797 | $250,972 $203 ,804 
AVOEYVAZC.. cc cccccccces er rT ee - $64.92 | $64.2 $63.41 
Western: | 
Production eecoe5e Cocevneeesteneeseeoeeseoeaae ! = = ou 
Sales eoversereveren oeoeeesesvee eeovesere = = = 
Value of sales eoocvevgce eereneecsesecne = a = 
AV CV OR 6 6056s GN boo 55444084 tees - - - 
Total: ; 
PrOGUCU Oivis es 6s siawenca esas eee us eee vi 
Sales. cseccccccves diseienrewiogeeee nace ae 25,72 23,521 23, 619 
Value of sales........0. Sebi aceite esee | $1,556,10 $1, s¥73,30 , 300 
. 29 
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